IL-8-mediated cell migration in endothelial cells depends on cathepsin B activity and transactivation of the epidermal growth factor receptor.
Microvascular endothelial cells (HMECs) express both the CXCR1 and the CXCR2, but cell migration is almost entirely mediated by the CXCR2. Similarly, NIH 3T3 cells transfected with the CXCR2 migrated toward IL-8, whereas CXCR1-transfected cells failed to do so. This situation differs from that seen in leukocytes, where chemotaxis is primarily a function of the CXCR1. To define signal transduction pathways that explain this difference in behavior, various inhibitors were used to block cell migration. Apart from inhibitors of phosphatidylinositol 3-kinase, which blocked migration in all cases, inhibition of the epidermal growth factor (EGF) receptor blocked IL-8-mediated cell migration in HMECs and in CXCR2-transfected NIH 3T3 cells, but not in RBL2H3 cells, which do not express an EGFR. Blocking Abs against the EGFR or against heparin-binding EGF-like growth factor similarly blocked IL-8-mediated cell migration and in vitro tubulogenesis in HMECs. Furthermore, inhibition of the EGFR also attenuated focus formation in NIH 3T3 expressing the CXCR2. Immunoprecipitations of the EGFR in HMECs and in NIH 3T3 cells expressing the CXCR2 confirmed that the EGFR was phosphorylated following stimulation with IL-8. However, in contrast to previous reports, e.g., for the thrombin receptor, inhibition of matrix metalloproteases blocked IL-8-mediated cell migration only partially, whereas it was ablated by inhibition of cathepsin B. These results indicate that IL-8-induced transactivation of the EGFR is mediated by the CXCR2 and involves cathepsin B, and that this pathway is important for the migratory and tumorigenic effects of IL-8.